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Description 

[METHOD FOR DRIVING A 
CURRENT-DRIVEN ACTIVE MATRIX 
ORGANIC LIGHT EMITTING DIODE PIXEL ] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92116779, filed on June 20, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to an Active Matrix Organic 
Light Emitting Diode (AMOLED) pixel, and more particu- 
larly, to a method for driving a current-driven AMOLED 
pixel. 

[0004] Description of the Related Art 

[0005] Accompanying with the progress of the information tech- 
nology, more advance models for the variety of informa- 
tion devices, such as computer, mobile phone, and per- 
sonal digital assistant (PDA), are continuously being de- 



veloped. The display always plays a significant role in 
these information devices. Specifically, the flat panel dis- 
plays are gradually becoming more popular since it pro- 
vides the advantages of being thinner, lighter, and power 
saving. 

[0006] Among the various flat panel displays, the Active Matrix 
Organic Light Emitting Diode (AMOLED) display comprises 
the advantages of wider view angle, better color contrast, 
lighter and thinner, faster response and lower cost. The 
Active Matrix Organic Light Emitting Diode (AMOLED) dis- 
play is thus quite suitably applied in, for example, elec- 
tronic clocks, mobile phones, PDAs, and digital cameras. 

[0007] Referring to FIG. 1, Figure 1 is a schematic view of a volt- 
age-driven AMOLED pixel. As shown in the drawing, the 
AMOLED pixel comprises a switching TFT (Thin Film Tran- 
sistor) 110, a driving TFT 120, a capacitor 130, and an 
Organic Light Emitting Diode (OLED) 140. The display gray 
level is determined by the voltage on the data line. When 
the scanning line is scanning the pixel, the switching TFT 
110 is turned on to transmit the voltage on the data line 
to the gate of the driving TFT 120, so as to obtain a gate 
voltage Vg which is used to drive the required current to 
flow through the OLED 140 for displaying. The current Id 



flowing through the OLED 140 is generally expressed by 
following equation: Id = (1/2) k (Vgs - Vth) (Vgs - Vth) 

(1) 

[0008] However, since the threshold voltage Vth and the mobility 
of the driving TFT 120 for different pixels are different 
due to its uneven manufacturing processes, the current Id 
flowing through the OLED 140 is not the same under the 
condition of the same gray level voltage. Thus, the prob- 
lem of an uneven display picture occurs. 

[0009] Therefore, a current-driven AMOLED pixel is developed. 

Referring to FIG. 2, it is a schematic view of a conventional 
current-driven AMOLED pixel. As shown in the drawing, 
the AMOLED pixel comprises a first TFT 210, a second TFT 
220, a third TFT 230, a capacitor 240, a driving TFT 250, 
and an OLED 260. When it is operating, at first, a scanning 
control signal of the scanning line is used to turn on the 
first TFT 210 and the second TFT 220, such that the cur- 
rent provided by the current source flows through the 
second TFT 220 to charge the capacitor 240. Meanwhile, 
the memorized gate voltage makes the current flowing 
through the first TFT 210 and the third TFT 230 are equal 
to the current of the current source. Then, when the scan- 
ning control signal of the scanning line is cut off (SCAN 



OFF), the gate voltage previously memorized is used to 
control the driving TFT 250, such that the current flowing 
through the OLED 260 is equal to the current of the cur- 
rent source so as to display the required brightness. 
[0010] However, when this current-driven AMOLED pixel is used 
to display contiguous frames having a great variance in its 
display gray level, the incorrect picture display problem 
due to an insufficient discharge of the gate voltage mem- 
orized on the capacitor 240 may occur. For example, as- 
suming that the required current of the current source for 

th 

the n frame is 20 uA, a voltage Vn is thereby stored on 
the capacitor 240. However, the required current of the 

th 

current source for the n + 1 frame is only 1 uA; thus, the 
voltage stored on the capacitor 240 has to discharge to 
Vn+1 within a very short period. The insufficient dis- 
charge problem thereby occurs. 
Summary of Invention 

[° 011 ] It is an object of the present invention to provide a 

method for driving a current-driven AMOLED pixel. The 
method provides a pre-charging signal to the driving cur- 
rent source before the data of the AMOLED pixel is up- 
dated in order to have the capacitor discharge via a dis- 
charging path; thus avoiding the insufficient discharge 



problem. 

[0012] | n order to achieve the object mentioned above and oth- 
ers, the present invention provides a method for driving a 
current-driven AMOLED pixel. The method comprises the 
steps of: updating a current value of a current source for 
driving an AMOLED pixel; turning on a charging path used 
by the current source to charge a capacitor of the AMOLED 
pixel; in the initial stage of the turning on of the charging 
path used by the current source to charge the capacitor of 
the AMOLED pixel, providing a pre-charging signal to the 
current source to discharge the capacitor; and completing 
the charging of the capacitor and cutting off the charging 
path used by the current source to charge the capacitor of 
the AMOLED pixel. 

[0013] Further, the providing of the pre-charging signal may be 
set to have the capacitor discharge to a pre-determined 
potential value. 

[0014] | t j S known from the description above that by applying 
the method for driving the current-driven AMOLED pixel 
provided by the present invention, a pre-charging signal 
is provided to the driving current source before the data 
of the AMOLED pixel is updated to have the capacitor dis- 
charge via a discharging path to avoid the insufficient dis- 



charge problem. 
Brief Description of Drawings 



[0015] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention, and to- 
gether with the description, serve to explain the principles 
of the invention. 

[0016] FIG. 1 is a schematic view of a voltage-driven AMOLED 
pixel. 

[0017] FIG. 2 is a schematic view of a current-driven AMOLED 
pixel. 

[0018] FIG. 3 is a flow chart illustrating a method for driving the 
current-driven AMOLED pixel of a preferred embodiment 
according to the present invention. 

[0019] FIG. 4 is a schematic timing diagram of the scanning con- 
trol signal and the pre-charging signal. 
Detailed Description 

[0020] Referring to FIG. 3, Figure 3 is a flow chart illustrating a 
method for driving the current-driven AMOLED pixel of a 
preferred embodiment according to the present invention. 
As described above, in order to avoid the incorrect picture 



display problem due to the insufficient discharge of the 
memorized gate voltage when the current-driven AMOLED 
pixel is displaying the contiguous frames having a great 
variance in its display gray level, a pre-charging signal is 
provided to the current source in step S330 of the flow 
chart for discharging the capacitor in advance. Further, 
the processes of the method are further described in ref- 
erence to the circuit shown in FIG. 2 hereinafter. 

[0021] a s shown in FIG. 2, since the display gray level of the cur- 
rent-driven AMOLED pixel is expressed by the current 
magnitude of the current source, when a picture is being 
displaced, the current value of the current source of the 
AMOLED pixel (S3 10) needs to be updated in order to up- 
date the display data value of the AMOLED pixel. 

[0022] Thereafter, the first TFT 210 and the second TFT 220 are 
turned on by the scanning control signal of the scanning 
line. In other words, the charging path of the capacitor 
240 is turned on (S320). Meanwhile, the control system 
further provides a pre-charging signal (Pre-Charge) to the 
current source to have the capacitor discharge in advance 
(S330). Preferably, this step is set to have the capacitor 
240 discharge to a pre-determined potential value to fa- 
cilitate the subsequent charging operation. 



[0023] Afterwards, the current provided by the current source is 
controlled to flow through the second TFT 220 and to 
charge the capacitor 240. The memorized gate voltage 
thus causes the current flowing through the first TFT 210 
and the third TFT 230 to be equal to the current of the 
current source, and cuts off the scanning control signal of 
the scanning line (SCAN OFF). In other words, the first TFT 
2 10 and the second TFT 220 are turned off to cut off the 
charging path of the capacitor 240 (S340). Moreover, the 
gate voltage memorized previously is used to control the 
driving TFT 250, such that the current flowing through the 
OLED 260 is equal to the current of the current source for 
displaying the required brightness. The operating timing 
related to the scanning control signal (Scan-On) and the 
pre-charging signal (Pre-Charge) is as shown in the tim- 
ing diagram of FIG. 4. 

[0024] Th e present invention provides a pre-charging signal 

(Pre-Charge) to the driving current source before the data 
of the AMOLED pixel is updated to have the capacitor 240 
discharge via a discharging path in advance, so as to 
avoid the insufficient discharge problem. 

[0025] Although the invention has been described with reference 
to a particular embodiment thereof, it will be apparent to 



one of the ordinary skill in the art that modifications to 
the described embodiment may be made without depart- 
ing from the spirit of the invention. Accordingly, the scope 
of the invention will be defined by the attached claims not 
by the above detailed description. 



